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Znanstveni Ëasopis Hrvatski meteoroloπki Ëasopis nastavak je znanstvenog Ëasopisa Rasprave koji redo-
vito izlazi od 1982. godine do kada je Ëasopis bio struËni pod nazivom Rasprave i prikazi (osnovan
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Scientific journal Croatian Meteorological Journal succeeds the scientific journal Rasprave, which has
been published regularly since 1982. Before the year 1982 journal had been published as professional
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lishes scientific and professional papers in the field of meteorology and related sciences.
Authors agree that articles will be published on internet portals of scientific magazines with respect to
author’s rights.
HMC_53_New-Fin.qxp_HMC-53  16/12/2019  17:20  Page 2
ENERGY BUDGET AT THE EXPERIMENTAL VINEYARD IN ZAGREB
Analiza tokova energije u eksperimentalnom vinogradu u Zagrebu
IVAN KOROTAJ, IVAN VUJEC, DAMJAN JELIĆ and ŽELJKO VEČENAJ
University of Zagreb, Faculty of Science, Department of Geophysics
Horvatovac 95, 10000 Zagreb, Croatia
Received 17 December 2018, in final form 17 December 2018
Primljeno 17. prosinca 2018., u konačnom obliku 17. prosinca 2018.
Abstract: Within the collaboration of VITiculture and CLImate Change in Croatia (VITCLIC)
project and Croatian-Hungarian bilateral scientific program, micrometeorological measurements
are performed at the Faculty of Agriculture experimental vineyard near Zagreb in the hilly expe-
rimental field during the vegetation periods of 2017/2018 and 2018/2019. The microclimate of two
places of cordon cultivated grape has been studied for the investigation of the effect of cultivation
method. In one row, the grapes were left to be naturally covered by leaves, while in the other row
the leaves were being thinned corresponding to the cultivation method. For characterizing the mi-
croclimate, the relative humidity and air temperature, wind speed and direction, UV radiation,
leaf wetness and leaf temperature were measured inside the cordon rows among the leaves. Air
temperature, relative humidity and wind speed gradient have also been measured above the
plants. Radiation budget components were detected with CNR1 net radiometer. Heat flux into
the soil and the soil temperature and moisture profiles from the surface to a depth of 1 m were al-
so determined. Two soil heat flux plates were set at 8 cm deep. Measurement frequency was 5 sec
and the average time was 1 min using Campbell data collecting systems. Our goal, besides the
agroclimatological investigations, is the estimation of soil and surface energy budget components
(using Bowen-ratio and gradient methods) and the determination of the optimum roughness
length and displacement height as a function of the wind velocity. Daily variation of meteorologi-
cal elements and energy budget components are demonstrated with case studies. 
Key words: micrometeorology, vineyard, energy budget 
Sažetak: U sklopu kolaboracijskog projekta VITiculture and CLImate Change in Croatia (VITCLIC)
i hrvatsko-mađarskog bilateralnog znanstvenog programa provedena su mikrometeorološka mje-
renja u eksperimentalnom vinogradu Agronomskog fakulteta blizu Zagreba, u brdovitom eksperi-
mentalnom području, tijekom vegetacijskih perioda 2017./2018. i 2018./2019. Proučena je mikro-
klima dva mjesta na kojima se uzgaja grožđe zasađeno u redovima kako bi se ispitao utjecaj meto-
de uzgoja. U jednom redu grožđe je bilo na prirodan način pokriveno lišćem, dok je u drugom li-
šće bilo prorijeđeno ovisno o metodi uzgoja. Za karakterizaciju mikroklime u redovima, među li-
šćem bili su mjereni relativna vlažnost i temperatura zraka, iznos brzine i smjer vjetra, UV zrače-
nje te vlažnost i temperatura lista. Temperatura i relativna vlažnost zraka te gradijent brzine vjetra
bili su mjereni iznad biljaka. Komponente zračenja određene su CNR1 radiometrom. Određeni su
i tok topline u tlo, temperaturni profil i profil vlage od površine do dubine tla od 1 metra. Dvije
ploče za mjerenje toka topline u tlu postavljene su na 8 centimetara dubine. Frekvencija mjerenja
iznosila je 5 sekundi, a vrijeme usrednjavanja 1 minuta, a koristio se Campbell sustav za prikuplja-
nje podataka. Naš cilj, osim agroklimatoloških istraživanja, je procjena tokova energije u tlu i na
površini (korištenjem Bowenovog omjera i metode gradijenata), određivanje optimalne duljine
hrapavosti i visine pomaka kao funkcije brzine vjetra. U ovom istraživanju prikazane su dnevne
varijacije meteoroloških elemenata i tokova energije.
Ključne riječi: mikrometeorologija, vinograd, tokovi topline
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